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yocardial infarction (MI) and ischemic stroke

comprise the leading causes of morbidity and

mortality in patients with diabetes mellitus
(DM).! Cardiovascular disease (CVD) results in fatalities
more often in patients with concomitant DM than in
those without DM.? Half of patients with DM die within
one year after experiencing their first cardiac event.? Of
these, half suffer sudden death and die before reaching
the hospital.” The risk of a first Ml in patients with DM is
approximately equal to the risk in patients without DM
who have suffered a previous MI.? These harrowing sta-
tistics further validate primary prevention of CVD— spe-
cifically Ml and stroke—for the population with DM. Con-
sidering the approximately 25.8 million people in the
United States with DM*, safely and effectively preventing
CVD is of critical importance and a crucial public health
initiative in this population. Patients with DM have a two-
to fourfold increased risk of both stroke and death from
heart disease relative to the general population without
DM matched for age and sex.* A 2004 review of cause of
death of patients with DM aged at least 65 years re-
vealed 68% and 16% of deaths were attributable to heart
disease and stroke, respectively.’

The use of antiplatelet agents is well established
for the secondary prevention of cardiovascular events in
patients with DM.> However, the use of aspirin therapy
for primary prevention of CVD is more controversial irre-
spective of DM diagnosis. The absolute risk of a cardio-
vascular event is approximately 10 times higher in those
with established CVD versus those with risk factors but

without overt CVD®; thus, the potential absolute benefits
of aspirin are expected to be lower for primary than sec-
ondary prevention. The 2009 updated guidelines issued
by the United States Preventative Services Task Force
(USPSTF) recommended the use of aspirin in the primary
prevention of CVD for all men 45 to 79 years old and
women 55 to 79 years old so long as the risk of bleeding
does not outweigh the potential benefit of preventing Ml
or ischemic stroke in men and women, respectively.” Im-
portantly, USPSTF did not differentiate between patients
with or without DM in their recommendations.’

In this review, guideline recommendations will
be discussed in light of the most recent evidence of aspi-
rin use in CVD primary prevention for patients with DM.
Additional concerns when determining appropriateness
of therapy will be addressed. Finally, the necessity for
additional study will be established.

CURRENTLY AVAILABLE EVIDENCE

Early population-based studies, which utilized sub-
group analyses of patients with DM, were underpowered
to show a significant reduction in cardiovascular events
with aspirin therapy. The Antithrombotic Trialists’ (ATT)®
collaborators pooled the results of six of these trials—
Women’s Health Study (WHS)?, Primary Prevention Pro-
ject (PPP)’, Hypertension Optimal Treatment (HOT),
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Thrombosis Prevention Trial (TPT)*!, Physicians’ Health
Study (PHS)™, and British Medical Doctors (BMD)*? (
D. Altogether, ATT combined the results from 95,000
patients at low-average risk of CVD to study serious vas-
cular events (primary outcome) in long-term aspirin use
versus control.® Approximately 4,000 (4.2%) of these pa-
tients had DM. Baseline characteristics varied widely in-
cluding discrepancies in estimated 10-year coronary risk
(range 5.4% to 33.5%).5 ™"

Aspirin therapy demonstrated a statistically signifi-
cant 12% risk reduction over placebo in serious vascular
events for the overall population in ATT (0.51% [aspirin]
versus 0.57% [placebo] per year; RR 0.88; 95% Cl 0.82 to
0.94;p= 0.0001).6 This risk reduction was primarily
attributable to the significant 23% relative decline in non-
fatal M1 (0.18% versus 0.23% per year; RR 0.77; 99% ClI
0.671t00.89; p< 0.0001).6 On the other hand, aspirin use
did not significantly affect rates of coronary heart disease
(CHD) mortality (0.11% versus 0.12% per year; RR 0.95;
99% Cl 0.78 to 1.15; p = 0.5) or total stroke (0.20% versus
0.21% per year; RR 0.95; 95% Cl 0.85 to 1.06; p = 0.4).6

Subgroup analysis revealed similar reductions in the
relative risk of the major primary outcome when patients
were stratified by DM diagnosis.® Despite this finding, the
endpoint was significant in people without DM (RR 0.87;
95% Cl 0.79 to 0.96) but nonsignificant in people with DM
(RR 0.88; 95% CI 0.67 to 1.15) due to the reduced num-
bers of patients with DM and outcome events in this sub-
group.®

Most of the evidence of aspirin effectiveness in pa-
tients with DM but without established CVD has arisen
from two 2008 published trials: the Prevention of Pro-
gression of Arterial Disease and Diabetes (POPADAD)
trial™ and the Japanese Primary Prevention of Athero-
sclerosis with Aspirin for Diabetes (JPAD) trial."® Neither
of these trials was without shortcomings, and each will
be discussed separately in this review.

POPADAD investigated aspirin for primary prevention
in 1,276 patients with DM aged 40 years or older with
asymptomatic peripheral arterial disease (ankle brachial
pressure index < 0.99)." Patients were randomly allocat-
ed to blinded treatment, based on a 2x2 factorial design,
with aspirin (100 mg daily) plus antioxidant (n = 320), as-
pirin plus placebo (n = 318), antioxidant plus placebo (n =
320), or placebo plus placebo (n = 318)."> POPADAD in-
vestigated two hierarchical composite primary end-
points: death from CHD or stroke, nonfatal Ml or stroke,
or above ankle amputation for critical limb ischemia; and
death from CHD or stroke.” The study was underpow-
ered to detect the originally planned 25% relative reduc-
tion in event rate due to slow recruitment and lower-
than-expected number of outcomes.™

By the end of five years of follow-up, 50% of patients
had stopped taking their assigned treatment.” Since no
statistically significant difference was observed between
the occurrence of reported adverse events between aspi-
rin and non-aspirin groups, non-compliance was the most
likely motive behind patient dropout.” The study em-
ployed intention-to-treat analysis to provide a more con-
servative estimate of risk reduction in the presence of
this high drug discontinuation rate.”> POPADAD authors
found no evidence of an interaction between aspirin and
antioxidant for either of the primary endpoints (p = 0.88
for the composite primary end point; p = 0.95 for death
from CHD or stroke); as such, the researchers made com-
parisons between the two aspirin arms and the two pla-
cebo arms for evaluation of the efficacy of aspirin thera-
py.ls

Overall, POPADAD found that aspirin was no more
effective than placebo at preventing cardiovascular
events in patients with DM and asymptomatic peripheral
arterial disease.” The primary composite endpoint was
not statistically significant in the aspirin group (116
events) versus the no aspirin group (117 events) (HR
0.98; 95% C1 0.76 to 1.26; p = 0.86)." Likewise, no signifi-
cant difference in death from CHD or stroke was ob-
served between groups (43 events for aspirin therapy
versus 35 events for placebo; HR 1.23; 95% CI 0.79 to
1.93; p=0.36).”

An open-label, randomized trial with blinded end-
point assessment, JPAD, studied the effect of low-dose
aspirin on preventing CVD in type Il DM patients aged 30
to 85 years.'® Two thousand five hundred and thirty-nine
patients were randomly assigned to treatment with aspi-
rin (81mg or 100mg daily) (n = 1262) or placebo (n =
1277).* However, patients in the placebo group were
permitted to use antiplatelet or antithrombotic therapy,
including aspirin, as needed.® Six patients (0.5%) in the
non-aspirin group took aspirin, and three patients (0.2%)
took a different antiplatelet medication.™ The primary
end point was any atherosclerotic event—a composite of
sudden death; death from coronary, cerebrovascular,
and aortic causes; non-fatal acute Ml; unstable angina;
newly developed exertional angina; nonfatal stroke; TIA;
or nonfatal aortic and peripheral vascular disease.™®

The frequency of primary endpoint events in the as-
pirin group (68 events) was not statistically different
compared with the placebo group (86 events; HR 0.80;
95% Cl1 0.58 to 1.10; p = 0.16).16 A post-hoc subgroup
analysis of patients aged 65 years or older (n =719 in the
aspirin group; n = 644 in the placebo group) found a sta-
tistically significant difference in the primary endpoint of
atherosclerotic events (45 events in the aspirin group
versus 59 events in the placebo group) favoring aspirin
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Table 1 | Primary prevention trials of aspirin use in patients with DM.

Study PO- JPAD'® WHS® PPpP* HOT%® TPTH® ETDRS™ PHS'? BMD"®
(year) PADAD™ (2008) (2005) (2001) (1998) (1998) (1992) (1988) (1988)

(2008)
Design DB, 2x2 PROBE DB, 2x2 open-label, DB, RCT DB, RCT DB, RCT DB, 2x2 open-label,

(antioxidan (vitamin E 2x2 with 3 com-  with facto- (carotene RCT

tvs. place- vs. place- (vitamin E peting BP rial treat- vs. place-

bo), RCT bo), RCT vs. open- regimens ment bo), RCT

label con- groups
trol), RCT (warfarin
vs. place-
bo)
Aspirin 100mg/ 81mgor 100mg 100mg/ 75mg/day = 75mg/day = 650mg/ 325mg 500mg/
dose day 100mg/ every other  day day every other = day
day day day

Population patients patients female men and men and men with patients male doc- male doc-

with DM with type Il health pro- women women risk factors ~ with DM, tors tors

and asymp- DM fessionals with >1 risk ~ with DBP for CHD retinopa-

tomatic factor(s) for ~ 100-115 thy, and +/-

PAD CHD mmHg CVD dis-

ease
Patients 1,276 2,539 1,027 1,031 1,501 68 3,711 533 101
with DM (100%) (100%) (2.6%) (22.9%) (8.0%) (1.3%) (100%) (2.4%) (2.0%)
(%)
Mean age 60 65 54 64 61 57 NA 53 61
Country Scotland Japan USA Italy Europe, N. UK USA USA UK
& S. Ameri-
ca, Asia

Mean 6.7 4.4 10.1 3.7 3.8 6.7 5.0 5.0 5.6
follow-up (median) (median) (median)
(years)
Endpoint 1)composite atheroscle- = composite composite MCE MCE all cause Ml MCE

endpoint; rotic events  of CV of CV mortality

*death death, MI,  death, M,

from CHD or stroke or stroke

or stroke
Eventrate  Y116/638 68/1262 vs.  58/533 vs. 20/519 vs. 21/752 vs. 4/29 vs. 340/1,856 11/275 vs. 13/69 vs.
(aspirinvs  vs.117/638 86/1277 62/494 22/509 27/749 6/39 Vs. 26/258 6/32
control) (18.2% vs. (5.4% vs. (10.9% vs. (3.9% vs. (2.8% vs. (13.8% vs. 366/1,855 (4.0% vs. (18.8% vs.

18.3%) 6.7%) 12.6%) 4.3%) 3.6%) 15.4%) (183%vs.  10.1%) 18.8%)

243/638 vs. 19.7%)

35/638

(6.7% vs

5.5%)
RR 90.98 (HR)  0.80 (HR) 0.90 0.90 0.77 0.90 0.90 0.39 1.00
(95% Cl) (0.76-1.26)  (0.58-1.10)  (0.63-1.29) (0.50-1.62)  (0.44-1.36) (0.28-2.89)  (0.75-1.11 (NA) (0.42-2.40)

21.23 (HR) [99% Cl])

(0.79-1.93)

2x2 = 2x2 factorial design; BMD = British Medical Doctors; BP = blood pressure; CHD = coronary heart disease; Cl = confidence interval; CVD = cardiovascular dis-
ease; DB = double blind; DBP = diastolic blood pressure; DM = diabetes mellitus; ETDRS = Early Treatment Diabetic Retinopathy Study; HOT = Hypertension Opti-
mal Treatment; HR = hazard ratio; JPAD = Japanese Primary Prevention of Atherosclerosis with Aspirin for Diabetes; MCE = major coronary event (CHD death,
nonfatal MI, sudden death); MI= myocardial infarction; NA = not available; PHS = Physicians’ Health Study; POPADAD = Prevention of Progression of Arterial Dis-
ease and Diabetes; PPP = Primary Prevention Project; PROBE = prospective, randomized, open with blinded endpoint evaluation; RCT = randomized controlled
trial; RR = relative risk; TPT = Thrombosis Prevention Trial; WHS = Women'’s Health Study; *studies included in ATT meta-analysis; PJata taken from ATT; “death

from coronary heart disease or stroke, nonfatal Ml or stroke, or above ankle amputation for critical limb ischemia
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therapy in these patients (HR 0.68; 95% Cl 0.46 to 0.99; p
=0.047).*°

The actual event rate, 17 per 1,000 patients, fell
short of the projected event rate from sample-size calcu-
lations (52 per 1,000 Japanese patients with DM).*® The
event rates were based on two antiquated, 1990s epide-
miologic studies in Japan”'ls; since their publication, clin-
ical treatment of CVD risk factors has improved through
tighter glucose, blood pressure, and lipid control. The
discrepancy between the observed and calculated event
rates severely undermined the study’s power to reveal a
significant effect of aspirin therapy on atherosclerotic
events.

JPAD investigators later performed a post-hoc analy-
sis by classifying patients into subgroups based on base-
line DM management: insulin  oral hypoglycemic agent
(s) (n =326), oral hypoglycemic agent(s) (n = 1,750), or
diet alone (n = 463)." Atherosclerotic events occurred
most often in patients receiving insulin (26.6 cases per
1,000 person-years), but aspirin significantly reduced
these events only in patients treated with diet alone (HR
0.21; 95% CI 0.05 to 0.64; p = 0.0069)."° Compared with
patients receiving insulin, the diet-alone group had statis-
tically significantly higher proportions of baseline CVD
risk factors, including hypertension (72% versus 48%),
dyslipidemia (56% versus 40%), and older age (mean age,
65 years versus 62 years)lg. Thus, the benefit of aspirin
for primary CVD prevention in this group may have been
due to the presence of these risk factors, independent of
DM. The insulin-treated group demonstrated a more ad-
vanced clinical stage of DM than the diet-alone group as
evidenced by a longer median duration of DM (13.0 years
versus 3.5 years), poorer glycemic control (HbAlc 8.1%
versus 6.7%), and higher prevalence of microvascular
complications (>20% versus <10%).* Authors proposed
that patients with advanced clinical stages of DM might
additionally have advanced atherosclerotic disease.™

These subanalysis results need further validation from
more robust trials.

Several recent meta-analyses have evaluated aspirin
use in patients with DM since the publishing of both
JPAD and POPADAD.*# All in all, even if a significant
difference were to be found, the current evidence only
points toward a modest reduction in CVD relative risk
(~10 to 15%) with aspirin therapy.(s’zo‘zz) The absolute
reduction in CVD events, however, depends upon the
patient’s underlying risk.?

OTHER CONSIDERATIONS

Aspirin resistance, or the incomplete inhibition of
platelets by aspirin, is hypothesized to confer treatment
failure in patients with DM and account for the reduced
clinical efficacy of aspirin. While this theory has not been
confirmed, there is a heterogeneous response of platelet
function to aspirin.”* The rate of aspirin resistance is
roughly 50% greater for people with DM than those with-
out the disease.” The mechanism behind aspirin re-
sistance is likely to be multifactorial (Table 2).

Secondly, the ideal dose of aspirin for primary
prevention has not been established; the trials discussed
in this article used varying dosing schedules of aspirin
(100mg every other day to 650mg daily).®*® Additionally,
the role that aspirin resistance plays in determining opti-
mal dose has not yet been clarified. In order to deter-
mine the value of high-dose aspirin, aspirin resistant indi-
viduals must first be discovered through platelet re-
sponse testing. Then, these resistant patients must be
randomly assigned to standard aspirin dose or high-dose
regimens for comparison.®® Despite the current uncer-
tainties, low-dose aspirin seems most appropriate based
on its pharmacological profile. Aspirin irreversibly inhibits
cyclooxygenase (COX; also known as prostaglandin G/H
synthase)® for the lifetime of the anucleated platelet

Table 2 | Purported mechanisms for aspirin resistance in patients with DM.

Increased rates of TXA,”® and isoprostane (prostaglandin-like compounds formed through oxygen free-radical dependent lipid

peroxida‘cion)27 synthesis

Increased sensitivity to collagen- and ADP-based platelet aggregat'ion28

Increased platelet adhesion molecules (e.g., glycoprotein llb-Illa)

29,30

Reduced ability to acetylate platelet proteins due to extensive protein glycat'ion31

Impaired sensitivity to anti-aggregating effects of nitric oxide®, prostacyclinsa3, and insulin®

Accelerated platelet turnover and more rapid recovery of platelet aggregability®

Induced COX-2 due to pro-inflammatory vascular alterations®

Increased intracellular calcium mobilization resulting in decreased membrane ﬂuidity37
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(~10 days).40 Mature platelets predominantly and consti-
tutively express the COX-1 isoform.*" Low daily doses of
aspirin inhibit COX-1 activity, thereby reducing the syn-
thesis of thromboxane A, (TXA,) from arachidonic ac-
id.*** TXA, receptor binding on platelets normally trig-
gers an autocrine and paracrine response that leads to
downstream activation of platelet aggregation.** Endo-
thelial COX-2 activity is suppressed with increasing doses
and heightened systemic absorption of aspirin®’; COX-2 is
largely responsible for producing vascular prostacyclins
that vasodilate and deter platelet aggregation.*®**’

The potential reduction in Ml and stroke with
aspirin therapy must be weighed against adverse side
effects, the added burden of taking an additional medica-
tion, and the uncertainty of the true benefit in CVD risk
reduction. Most concerning, aspirin use bears the associ-
ated risk of bleeding, namely intracranial (hemorrhagic
stroke) and gastrointestinal (Gl). Lanas, et. al discovered
a link to non-steroidal anti-inflammatory drug (NSAID)
use existed in 80% of reported cases of Gl bleeding; 89%
of this NSAID use included aspirin.48 Outside the research
setting and in the real world population, aspirin use has
accounted for an estimated 5 extra incidents of upper Gl
bleeding per 1,000 users per year; this number fluctuat-
ed paralleling underlying Gl risk and could be as high as
10 additional cases per 1,000 in 10% of the population
most at risk.*> The ATT meta-analysis collaborators dis-
covered aspirin significantly increased major Gl and other
extracranial bleeds (0.10% versus 0.07% per year; RR
1.54; 95% Cl 1.30 to 1.82).° Simply, 3 additional Gl bleeds
were expected each year per 10,000 people treated with
aspirin. Moreover, hemorrhagic stroke risk was increased
by 32% in patients treated with aspirin in the same meta-
analysis (116 versus 89 events; 0.01% absolute difference
per year; RR 1.32; 95% Cl 1.00 to 1.75).6 ATT discovered
that certain risk factors for CVD (e.g., age [per decade],
male sex, DM, current smoker, and BP [per 20mmHg])
also increased a patient’s risk for intracranial hemor-
rhage and/or major extracranial bleeds.® People with
DM, as compared to those without, were at increased
risk for major extracranial bleeds (RR 1.55; 95% Cl 1.13 to
2.14) but not hemorrhagic stroke (RR 1.74; 95% CI 0.95
to 3.17).6 Four patients receiving aspirin therapy in the
JPAD trial required blood transfusions contrasted by no
patients in the control group.16 Notwithstanding, JPAD
found no significant difference between groups in the
combined endpoint of severe Gl bleed and hemorrhagic
stroke.'® POPADAD similarly did not find a significant
difference between aspirin and non-aspirin treatment
arms and Gl bleeding rate or hemorrhagic stroke.™

The effectiveness of prophylactic proton-pump
inhibitors (PPls) against Gl bleeding has been established

through clinical study.50 Recently, a cost utility analysis
determined cost-effectiveness of PPl add-on therapy in
men aged at least 45 years with 10-year CHD risk greater
than 10% and an increased risk of Gl bleed (risk over 4
per 1,000 per year), but not men with low-average Gl
bleed risk.”* While PPI use appears to be a plausible
strategy to reduce adverse events and potentially broad-
en guideline-based recommendations supporting aspirin
use, the role of these medications in patients with DM
taking aspirin as CVD prevention has yet to be confirmed
through clinical study.

Li, et al. performed an analysis to determine the
cost-effectiveness of long-term aspirin use in newly diag-
nosed type |l DM patients on the basis of direct medical
costs.” Therapy was assumed effective in all aspirin us-
ers.”? The investigators used ATT as a base-case scenario
whereby coronary events and stroke proportionally de-
creased by 18% and 5%, respectively.52 This cost-
effectiveness model incorporated the potential side
effect of Gl bleeding with aspirin use; again, this analysis
applied ATT results that Gl bleeding occurred at a rate of
0.03 per 100 patients.>? The authors concluded that life-
time aspirin use beginning at DM diagnosis costs $5,428
for every life year gained and $8,801 for every quality
adjusted life year gained (QALY).>* Considering these val-
ues were well below the conventional threshold of
$50,000 per QALY, aspirin therapy was deemed cost-
effective.

CURRENT TREATMENT RECOMMENDATIONS

The American Diabetes Association (ADA), the Ameri-
can Heart Association (AHA), and the American College
of Cardiology Foundation (ACCF) issued a consensus
statement in 2009 that outlined aspirin use by patients
with DM for primary prevention of CVD.>* These recom-
mendations were reflected in the ADA’s 2010 and 2011
versions of Standards of Medical Care in DM (
5.54’55 The ADA changed the strength of their level of
evidence from an A rating (“clear evidence from well-
conducted, generalizable, randomized controlled trials
that are adequately powered”) to a C rating (“supportive
evidence from poorly controlled or uncontrolled studies
or conflicting evidence with the weight of evidence sup-
porting the recommendation”) reflecting the increased
level of uncertainty stemming from the aforementioned
trials.>**°

These recommendations rely on a consistent reduc-
tion in relative risk regardless of patient characteristics;
thus, patients at high intrinsic risk of CVD would be ex-
pected to derive benefit from treatment with aspirin
whereas those at low relative risk would likely experi-
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Table 3 | 2011 ADA recommendations for antiplatelet therapy.®

Consider aspirin therapy (75 to 162mg/day) as a primary prevention strategy in those with type 1 or type 2 diabetes at increased
cardiovascular risk (10-year risk > 10%). This includes most men > 50 years of age or women > 60 years of age who have at least
one additional major risk factor (family history of CVD, hypertension, smoking, dyslipidemia, or alouminuria). (C)

Aspirin should not be recommended for CVD prevention for adults with diabetes at low CVD risk (10-year CVD risk < 5%, such as in
men < 50 and women < 60 years of age with no major additional CVD risk factors), since the potential adverse effects from bleed-

ing likely offset the potential benefits. (C)

In patients in these age-groups with multiple other risk factors (e.g., 10-year risk 5 to 10%), clinical judgment is required. (E)

Use aspirin therapy (75 to 162mg/day) as a secondary prevention strategy in those with DM with a history of CVD. (A)

For patients with CVD and documented aspirin allergy, clopidogrel (75mg/day) should be used. (B)

Combination therapy with aspirin (75— 162mg/day) and clopidogrel (75mg/day) is reasonable for up to a year after an acute coro-

nary syndrome. (B)

A = Clear evidence from well-conducted, generalizable, randomized controlled trials that are adequately powered or Compelling nonexperimental evidence or

Supportive evidence from well-conducted randomized controlled trials

that are adequately powered; B = Supportive evidence from well-conducted cohort studies or Supportive evidence from well-conducted case-control study; C =
Supportive evidence from poorly controlled or uncontrolled studies or Conflicting evidence with the weight of evidence supporting the recommendation; E = Ex-

pert consensus or clinical experience

ence harm (e.g., bleeding events). The guidelines do not
supersede clinical judgment; recommending long-term
aspirin therapy values balancing an individual patient’s
expected benefits against added risks.

The Adult Treatment Panel Il (ATP 1ll) Guidelines,
published in 2001, assumed that all DM patients exhibit-
ed high CVD risk status (CHD risk equivalent) based on
their DM diagnosis alone.® This method falsely assumes
DM is a categorical variable for CVD risk and fails to ex-
amine level of glycemic control, DM duration, and other
multivariate factors as they relate to risk. The ADA rec-
ommends three specific risk assessment calculators to
determine cardiovascular risk and, consequently, the
decision to treat with aspirin or not: UKPDS Risk Engine
(http://www.dtu.ox.ac.uk/riskengine/index.php), ARIC
CHD Risk Calculator (http://www.aricnews.net/riskcalc/
html/RC1.html), and American Diabetes Association Risk
Assessment Tool, Diabetes PHD (http://
www.diabetes.org/phd).>®

FUTURE STUDIES

Larger, adequately powered trials of patients with
DM are needed to better determine whether low-dose
aspirin efficaciously affects macrovascular disease. Fu-
ture studies are additionally necessary to elucidate sex-
and age-specific differences in response to aspirin thera-
py. Further, aspirin therapy for the primary prevention of
vascular disease must be considered alongside proven
preventative therapies like statins, smoking cessation,
and blood pressure management to assess aspirin’s po-

tential additive reduction in risk.

Currently, two large clinical trials of aspirin in pa-
tients with DM are underway. The first, Aspirin and
Simvastatin Combination for Cardiovascular Events Pre-
vention Trial in Diabetes (ACCEPT-D) will examine the
effects of combined aspirin (100 mg/day) and simvastatin
versus simvastatin alone.>” Study subjects have been ran-
domly assigned to open-label treatment; endpoint evalu-
ation will be blinded.>” Eligible patients include patients
with DM aged at least 50 years with persistent elevated
LDL (> 100mg/dL after 3 months of lifestyle modifica-
tions) or current treatment with statin therapy.>” ACCEPT
-D will study the incidence of major vascular events, a
combined primary endpoint including cardiovascular
death, non-fatal MI, non-fatal stroke, or hospital admis-
sion for cardiovascular causes (including acute coronary
syndrome, unplanned revascularization procedures, and
peripheral vascular disease).”” The study aims to enroll
5,170 patients in order to observe 515 events, a 25% re-
duction in the risk of cardiovascular events with a level
0.05 and 90% power.57

The second large trial, a University of Oxford-based
randomized 2x2 factorial study, A Study of Cardiovascu-
lar Events in Diabetes (ASCEND), began enrolling patients
with DM without pre-existing arterial disease in March
2005 to determine the benefits of aspirin and/or omega-
3 fatty acids on cardiovascular events.>® By study comple-
tion, ASCEND researchers hope to enroll 10,000 patients
with a 5 year treatment period in order to detect a 20%
proportional reduction in the combined endpoint of non-
fatal MI, non-fatal stroke, or vascular death (excluding
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intracranial hemorrhage).”®
Study completion for ACCEPT-D and ASCEND is antici-

pated for March 2015 and December 2013, respective-
Iy'59,60

SUMMARY

Recent clinical studies of aspirin use by patients with
DM for the primary prevention of CVD have given way to
an updated set of recommendations from the ADA, AHA,
and ACCF. These changes reflect the increased uncertain-
ty of aspirin’s effectiveness as manifested in the PO-
PADAD and JPAD trials. Besides efficacy, adverse effects
associated with aspirin therapy (e.g., bleeding) and the
potential for aspirin resistance by patients with DM must
be considered before making broad recommendations.
In summary, sufficient evidence exists to support aspirin
use in patients with DM at high estimated CVD risk. Re-
sults of future studies should further clarify the role of
aspirin and strengthen current recommendations.

* & o
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Rivaroxaban oral tablets (Xarelto® ) - Janssen
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OnJuly 1, 2011 the FDA approved rivaroxaban, an

2 oral factor Xa inhibitor, for the prophylaxis of deep vein

% thrombosis (DVT) which may lead to pulmonary embo-

% lism (PE) in patients undergoing hip or knee replacement
% surgery. Rivaroxaban is dosed at 10 mg daily, with or

2 without food, for 12 days following knee surgery and 35

2 days following hip surgery. Rivaroxaban was as effective
2 as enoxaparin 40 mg SC daily in reducing the risk for DVT
2 and PE following hip (RECORD-1 and -2 studies) and

g knee (RECORD-3 study) replacement surgery in clinical

$ trials. The most common side effect is bleeding, occurring
§ in up to 6% of patients. Bleeding can range from minor to
§ severe and/or fatal. It is not recommended to be used in

$ patients with significantly reduced renal function (CrClI <
3 30 mL/min), and use is cautioned in patients with a CrCl
3 of 30-50 mL/min. It should also be avoided in patients

¢ with moderate-to-severe hepatic impairment (Child-Pugh
3 class B or C). Rivaroxaban is a substrate for p-

3 glycoprotein (P-gp) and CYP 3A4. Therefore, concomitant
3 use with agents that are combined P-gp and strong CYP

3 3A4 inducers should be avoided. If concomitant use is

3 unavoidable, a dose increase to 20 mg daily should be

3 considered. Rivaroxaban is currently undergoing clinical
3 studies for use in acute coronary syndromes, acute treat-
$ ment of DVT and PE, as well as stroke prevention in atrial
§ fibrillation.
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